15-Deoxyspergualin inhibits Akt kinase activation and phosphatidylcholine synthesis.
15-Deoxyspergualin (DSG) strongly inhibited growth of mouse EL-4 lymphoma cells in vitro and in vivo. It significantly prolonged the survival days of EL-4-transplanted mice. In vitro study revealed that its antiproliferative effect appeared only after 2 days of treatment. At that time, protein synthesis was significantly inhibited rather than DNA and RNA syntheses. Furthermore, DSG induced apoptosis without arresting the cell cycle. p70 S6 kinase (p70S6K), a key molecule in protein synthesis, was inhibited by 2 days of treatment of DSG. Akt, an upstream kinase of p70S6K, was also deactivated by 2 days of treatment of DSG. Hsp90 is reported to bind to and stabilize Akt kinase and also to bind to DSG. Yet DSG did not inhibit the binding of Hsp90 to Akt kinase. PI3-kinase, an activator of Akt, was not affected by DSG treatment. However, when we looked into phospholipid synthesis, we found that DSG inhibited phosphatidylcholine (PC) synthesis strongly rather than phosphatidylinositol even by 1 day of treatment. Moreover, DSG failed to inhibit Akt kinase activation and PC synthesis in DSG-less sensitive human K562 leukemia cells. These results demonstrate that DSG inhibits tumor cell growth through the inhibition of protein synthesis and induction of apoptosis, which is caused by the down-regulation of Akt kinase and p70S6K. It is also indicated that the down-regulation of Akt kinase by DSG should not depend on PI3-kinase and Hsp90. There might be possible involvement of PC in Akt kinase activity.